Estradiol-17b (E 2 ) and progesterone (P 4 ) play critical roles in female reproductive physiology and behavior. Given the sensitivity of females to exogenous sources of these steroids, we examined the presence of E 2 and P 4 in conspecifics' excretions and the transfer of excreted steroids between conspecifics. We paired individual adult female mice with a stimulus male or female conspecific given daily injections of 
Introduction
than do males, but their urinary output is greater while they are in estrus than in diestrus, which coincides with a greater ability during estrus to affect the development and physiology of cohabiting females (Drickamer 1982 (Drickamer , 1986 (Drickamer , 1995 Accordingly, we reasoned that small lipophilic steroids excreted by individuals could enter into and journey through the circulatory system of cohabiting conspecifics, where they could then bind to any available receptors throughout the body. We tested this for both E 2 and P 4 using tritium-labeled versions ( 
Materials and methods

Animals
Mice (Mus musculus) were housed in standard polypropylene cages measuring 28!16!11 (height) cm with wire tops allowing access to food and water, except where otherwise stated. Sexually experienced males aged 3-8 months and sexually inexperienced females aged 2-6 months were of CF1 strain and were either bred from stock or obtained from Charles River (Kingston, NY, USA). Age was counterbalanced across conditions. The colony was maintained at 21 8C with a reversed 14 h light:10 h darkness cycle. All research was approved by the Animal Research Ethics Board of McMaster University, conforming to standards of the Canadian Council on Animal Care.
Measurement of natural urinary E 2 and P 4
Individual males and females (Ten per sex) were each placed in a Plexiglas apparatus measuring 15!21!13 (height) cm with a wire-mesh grid floor with squares measuring 0.5 cm 2 . The floor consisted of wire-mesh raised w1 cm above a Teflon stainless-steel surface covered with wax paper, which permitted non-invasive collection of urine. The animal was introduced to the chamber at the onset of darkness and left undisturbed for 2 days to acclimate to the apparatus. Following the onset of darkness on the subsequent 6 days, urine was collected from each animal, placed into a labeled vial, and then frozen at K20 8C. At the onset of darkness on day 2, randomly selected females with regular estrous cycles were each paired in a clean cage with a stimulus male. There were five maleexposed females prepared in each treatment. Stimulus males were each given additional i.p. injections identical to their first at 7 h following the onset of darkness on days 2 and 3 of the experiment, and were temporarily housed in a separate cage for 1 h following each additional injection in order to prevent direct contamination of the paired female or the shared bedding. On day 4 of the experiment, at 4 h following the onset of darkness, each female was heavily anesthetized with sodium pentobarbital and then perfused with 30 ml saline. Whole uterus, ovaries, mesencephalon and diencephalon (MCCDC), olfactory bulbs, cerebral cortex, and a sample of muscle tissue were extracted as described previously (Guzzo et al. 2012) and placed in pre-weighed scintillation vials. The vials were re-weighed to determine tissue wet mass and then processed for measurement of radioactivity as described below.
Following previously published procedures (Guzzo et al. 2012), female tissue samples were homogenized by adding 1.0 (all tissues except cerebral cortex) or 1.5 (cerebral cortex) ml SOLVABLE (PerkinElmer) to each vial after re-weighing. Vials were then placed in a 60 8C water bath, swirled after 1 h, and then left in the bath for an additional 1-3 h until no visible pieces of tissue remained. After removal from the bath and at least 10 min of cooling, 10 ml Ultima Gold scintillation cocktail (PerkinElmer) was added to each vial. Vials were stored in darkness in a TriCarb 2910 TR Liquid Scintillation Analyser (PerkinElmer) for at least 12 h to eliminate background noise in the form of heat and luminescence. Following this interval, radioactivity was measured for 5 min per sample, and counting efficiencies and final adjusted estimates for the amount of radioactivity per sample (in d.p.m.) were automatically calculated by the accompanying QuantaSmart software package (PerkinElmer).
Direct exposure of cycling females to [ 3 H]steroid-injected females
The procedures for this experiment replicated the procedures for the previous experiment, except that the stimulus animals were non-sibling females instead of males. There were five female subjects prepared in each of the control and After another 24 h, female subjects were anaesthetized as described earlier and perfused with 20 ml heparinized PBS (1000 units heparin/ml). Uterus, ovaries, olfactory bulbs, and cerebral cortex were collected as in previous experiments. Additional tissues were also taken, including lateral slices of the cerebellum, a section of the hypothalamic region (bilateral sections posterior to the optic chiasm on the ventral surface of the brain above the pituitary stalk), a sample of the heart, a sample of one lung, a sample of the liver, and a sample of abdominal adipose. Tissues were processed and measured for radioactivity on the scintillation counter as described earlier.
Statistical analyses
Data are presented as meansGS.E.M. The threshold for statistical significance (a level) was set at P!0.05, unless otherwise stated. Where possible, data were analyzed by ANOVA, and significant effects were followed by Newman-Keuls multiple comparisons on all pairs of treatment combinations. In experiments where female subjects were exposed to stimulus conspecifics given [ 3 H]steroids or the ethanol vehicle (controls), there were highly unequal variances among treatments by Bartlett's test due to very low variance in the control treatments. Therefore, such data were analyzed using a conservative nonparametric statistic, the Wilcoxon rank-sum test. Bonferroni adjustments were applied to the probabilities in order to correct for the fact that there were multiple tissues measured in each experiment. We focused statistical comparisons on differences between treatments within each tissue, omitting comparisons across tissues due to potentially differential impacts of perfusion upon these tissues.
Results
Natural urinary E 2 and P 4 E 2 and P 4 were present in every urine sample from both males and females, consistently over 6 successive days of measurement. An average value over days was taken for each subject, and the means (GS.E.M.) of those values for each subject are presented (Table 1 ). The ranges among individual samples for females were 0.8-66.2 ng E 2 /ml and 6.1-138.4 ng P 4 /ml, whereas those for males were 0.6-5.6 ng E 2 /ml and 4.0-66.7 ng P 4 /ml. females pre-treated with unlabeled E 2 had lower uptake of radioactivity from steroid transfer than did females pre-treated with oil vehicle (Fig. 4) . Ranges of the data for each tissue were completely non-overlapping between the control subjects and subjects exposed to ), which could help to account for differences between males and females seen in Fig. 3 
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